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(54) OPTICAL DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an optical device 
for an electronic image pickup system, an electronic 
display system or a board unit that is a component of 
the systems such as digital camera, an electronic 
endoscope, a PDA(personal digital assistants), a video 
telephone set, a VTR camera, by unifying components 
such as an image pickup element and an optical element 
through a method such as lithography so as to attain 
miniaturization and to reduce the cost 

SOLUTION: A digital camera 232 is configured by using 
an image pickup unit 231 where free curved face prisms 
230 -are combined. The free curved face prism 230 is 
formed so that a light 60 of an object that is made 
incident onto the free curved face prism 230 is a 
twisted relation to a ray emitted from the free curved 
face prism 230 and made incident onto a solid-state 
image pickup element 55. 
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ittffiXy XA2 3 0©^£f£L<^LfcE|-C, 019 
ttgfif&ffiXy XA2 3 O§rJb^f>^c0, 02OB 
3 OZyofaMfrbfr-lzmxIbZo S 
pHteiljxy 2 3 o ii, yofcfrbnyte o £rKlt®R 

& i#iR2 -esw § nx mm&&m=F sstgi& 

-tZ>^k&X*Z>Z.o\z.rtf&ZfrX^Z> 0 r©i5«-#» 
ft*^i4MX!)XA2 3 0l::7^ti--5Att3t6 0 t 
gftlIX!)XA2 3 0Srt±JltLr@frt§^^5 5 In 

X!)XA2 3 OC>^§rf^n»i, T^l/*y72 3 2© 

t*ST%5 0 &*5, @iiBX!)XA2 3 0Oj5't)!) 

>-X, XyX.&., B2l^f3t¥7'ny^l8 90j:5 

^txtiv^, i^ttffixy xa2 3 oco^ss* 

©ffifc, 3&cfl-3££X/ y h-T-5^)K2 3 3 *t£ilxmfil- 
#£X/ y Y~t%> <fc 5 LTt> «fcV\, 

[oo35] 02i 1 1 mmm^^-rm 

/V*^7t ttS'Jtf>-0IJT, 0 2 Jc^-t-/J^©X^^^X/ 
> 7fli»&3-— M80 Sr^VTx-^^/wX/^ 7 2 3 
4 5rH?j6gLTV^, > ^-LT, ^HJS^ro^v?^^^ 

72 346, /MOf^^^ * 7 s> M 8 

0i5f^;u*^7 2 3 4<Dm£Jjfah\M:it}J7fa<Dgi){t 

^^72 3 4tC < tn« > ^IOfi?^;V*y7fa^ 

7 2 3 4©ff$^i:^B:^i-5 J: ^f-Ea^tvON-S 
7-^;i'*^7 2 3 4 tf>Jf: 3 ritfst? 

#5. &*s, f'stnv** 7©a^ie:»i, 018, m 

^--s/K =gg|i, ^v ; *A'X>;>< 7«*k fllittfPDA 

[0 0 3 6] Sf, 1^*^7, tfx^7J> 

7^0«^a^aiSti^TtTV^5c ^r*t£>tt03 3 
K^-f-J^K, iftSSlff 11^1^^X12 



[0 0 3 7] ±!S@6«)Sr^-r5*^(D3t^i£««, 

[0038] 023 1 2 mmmm^-r 
mx&z. l&i 2HJ6^fl§©7t^@tt, xf7*, & 

^^-C$>5gp3ft®4, 6, IslSf^^ (W 
T, DOEfcl,^) 5Sr^L, $b^->y=3^Jli^ 
*^£ffi^T@{^&§lt^l £r^£Lfcfcc0^fc3 0 r 

Stt, Steffi, KiHI^rov^frirfc^k^-So * 
H»£f®T?B:, El^b^v^^P>(03t7' ttgffiftS 
4T?SJf$tb, t77^^iDOE5-Cfi|6!, S*t§ 

V^tf)-?, H^^^llCttil^OV^X^TJ^L 
fcroi^W^^Sf^T^ti-So g* B 4cB4- 6(i 
•t— /v K*?co^fet?, *fcDO E 5 fe^—fr Kfc£ Vtt 

^^mpm^m^- 1 srs'jffltcsa^ ltjj§ $> t xmm 

SS3ir-WtLTl)iV\ fcSVMi, 0^LTV^I^ 
^, h 7(D^-gp|c^>-X^(Dg|5 0 D pSrigiD 

£o\zmf&vxh£\>\ 

[00 3 9] El 2 4 ft, *ftW<D% 1 3 MffiMm^-r 

It*5(t5i«3-=yh7^ TFTiSlr^Xl/- 
8, J13aisJ8S(0 I C 9 , ^^nXnts'tloi-ffi 
J-SK»«3co±^^bfc, ifi««*iiffl©a 

-yYXtbZ, h 7»C«$P,(i, >^-y, £ 

K#WtS|g$:toI c (LSI) £-&^iM£LTt>J; 

V\ Sfc, @PJ««3^tt«^a^«»7 7^>^- 

mifttcVtDl&mte^tDX* £VU 02 5*£qrTJ:5 
}-SWStS3C»^ffi^lHIl/>'Xl 2, a^>-Xi3Sri$ 
ft, X/y ^^-MiS^^^rW^^-t LfctO^f-r 
fc^v^tt, Dfll^^Xi2, (a^^Xi3»'>/«c 
< 1 1>— *Sraw»K 3 ©^.gBicUft, 3 ±© 

[0 0 4 0] 0 2 6.IJ, #3893©&i 4|Uft»M«r^r 
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f^S3fili£:*sr&5*§£\ EI2 3»^L-fcDOE5, i 

* SB 6 «tott« t«M*»i!:»a»i-r t «nie-?fc 
fc&BE*;^*©**** i 5&jswr<^*. E27H 

%^m^- 1 5 ©— WfciSU K^^RttA l 6 Srfflv^ 
fe^MDOEl 7XhZ> a 391£ttl 8W>4< t 

9 (cmffiSrADxS 0©*^lffl2 8 

K^-f-i 5 \tm 5 ©•?, aWHF-#tt«* l 6 ^SST^ti 

5= Lfc^-o-C, "ST^^DOE 1 7tefltJE<DON > O 

i 6 jffis^ 2 o \zM-i-z>m&tt*&zmmu 
z<dx\ xmftftSii 6o*«ten»«sria;»t*< 

■Ct>J:v\ 122 9 M£ffi*HF£MRttA l 

.6©*ffly©S*iJ:t/aWS«l 8(Dfc{ao<oS§rft®2 l 
icLT, wXfEffl, HZMMIE^VN-Ct EI2 7 

*j ±i>*ei 2 9 jc^ufewctt, 1 t>f^ mmws. is© 

5&ffl!l<DSSrDOEffi-C?fe< ^l^yuffii Ltt ±V\ r 
©ifDOEl 7&»I$Zm.&.7U*sVUZ/XbVXftm 

-rz>o $?>iw H5 4 m^-r <t 5 s^s® i 8 co^ 

[0 0 4 1] £fc, -B£L.*:3!fi&l£3 > 1 8Ktt#^ 
*y h^-f/V^O^STt^-Ct iV\ 03011, * 

-2 211, El 3 1 iC^-Ti 5 l-g3tffi 2 3 &&tft>tlX 
NA ^ 9L 

[0044] sit, ±.&<Dm%:&ffi<Dmmfi.$:m&:L.'& 

m-tiio\n^ dccu^X3 4 SriH^U 7^3 3* 
k<0^jk<D5*>^<frijgjBi£:DCCl':^X3 4tf>ffi!lffi 
3 4' X(D£Mft\z£ !5K«g£*, *3fcl/>-X3 SKA 
#£•£•5 tco-e&So !itsDcci'yX3 4iii, k.Ko 

no et al. :0pt. Rev. 4(1997)423. {CfjiB^iSfe^ £ *J 

Tt^^-Tfc U , A^"3tSrffl!lffi 3 4 ' (CTr^SltS^S 
d>*>5V>fHWB»c&jRJBI$r#^-cSM$*, A£t}tJl€tf> 
5t»f»-C?<03bl»afcH3a03tlllb tS:S«5U *5tl^^ 
X3 50^iai^Ha *5tV^>X3 Stf^'frl-fti® 

b #A#H-£ ± 5 l-i"*. w<oj;5^-rsi:, etli 

t = { 1 —cot a ' cot (a + <t>) ) 
sin 0 =cos a / n 



*5 9, mS.<D^m^^-( s/^2 4<DMB§*fcttTOgln 

2 5-C*Jw*5 :iiaoT7l/^H2 6<DffiSf^I^ 

7WM/ffi2 6©ftt>t)|:DOEt LttiVV 
[0 04 2] afeja, ±ISro|l^flii-*J(t5^^^CD 
OE17, 7 7 - 2 2 H, Mfea- y h 7 

Kffl^-5©*&s>-fs 03 2\zm-f£o\m%<Dn&m 

Xh^\ *7t, JB^S»*fcLTtth 
txfi^a^-Y^^DON-S 0 5 : N-l 
il 99 7¥2^tp. 14~p. 1 8) *$Z%\t^Z>b 
%.¥&)gi%&i> i *:% < (An=0. 2 8 3;Ant±7t^ 

[0043] &m&.mxi3.m 3 4 ^^-r i 5 7^ h 

T/'f K3 iro?inc^SivyX3 2^fe«5, 7>-7*3 
3d»&o*^9W hTy-Y K3 i^ffi®(c«i65i; 5{::^ 
o-CV^^ 0 7>"X3 3H7^X^(^3tj!gfct Z.t£*m 
flew— 1f»-Ct»J:v\ hJ^-f K3 1 WAAtffiOSia 

St, 9 t I i©HfiiB03 5l^J:5 tJS4. I © 

n«Aft3t^^/V^-a s *7C i:^5©tt8 = eL Oj£^ 
bfc^oT5-Y h^-f K3 1 ttAltfl 6L ©3t 

• • • (3) 

iB<OP4S^^-f-5„ ^43 x DCC^X3 4I1#7 
iiJ-Cff5rt)J5tf5. 13 3 6^Lfc^<0DCC3 

4^AnxL(-< v^^-H, 03 8i^i5i:, 10© 

gBW3 6, 3 7i^aLt^t<,i<, t<icmm<o 

[0 0 4 5] DCCV'^XcoiStl-MSreAT^-t-o 133 
9l^ti5l-, DCCU-yX3 4©'t'i#Srt, 
*Srn, AStTt^ffi (=ttffi3t^iS5) S:h, DCCl/y 
X©«^©l/2 5:a, **TIE^ (5) X%&-f5 
t, 

• h/cot (a+«) • • • (4) 
• • • (5) 
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OB8^*Sfc5. rrt?, n = l. 53, h = 1 2. 7 m 
m, a = 45° fc-TSt, 0 = 2 7. 5 2 7° , t = 2 
7. 6.4 5mmi;k.5# > DCCl/yX3 4©il:^D£\ 

t ' = (D/2 - h) -tan (9 
LfcjSot, t = 2 8 . 3 6 9mmfc-f5<£>;dSJ:t\ — . 

DS3 h + 5 

(8) SrS§fci-i 5K^«>3W#<J;V\ 

0 . 6 X { (1 —cot a • cot ( 
{ ( 1 —cot a • cot ( a + * ) ) 
• cot ( a + 0 ) 
(8) ©TPBSrTIUS b%m*'btti5:<r>i£$i.<Dtr7 

i/#£cta-e;fc»K ±M*±m%b%Mfflmv>x%.<o J !r 
-c?fftr±±ia*# (5) , (8) ^mtc-ti.o\^^ 

fc<fcV\, &*5. 03 8C/TLfc±5l-DCCl/yX3 4 
€rZlo{^«iJLTia^Lfc»^-Ct>, -^©tp-Off t b L 
r 3 6 b 3 7(D^rtt^nK>4 l 'ij>ff(Ofa$rJ:tbfi±ia*# 
(5) „ (7) % (8) $roiffl-e#5o 04 OK 

1/f * (n- 1) /R 
t$B*t3 6 x 3 8Sr— »ti-5J^RlcL-Cl>J:v\ * 
*&^tt«?*t3 6 (DAJW® 3 6 ' ©Wrffl^ttSrftBteL, 
1>J:V>. jiCOtt. «tt3 6©»ffiffi, W3 8©A« 
[0 0 4 9] «Jbl^tftBJLfc*ai3t^t-<ttb«, NA 

[0 0 5 0] rtW*5c^fcfflV>?,*b»9-f >3lf-f KJB© 

3tas^«jj:*jvvc, — ^^ani4 2tc^-t-j;5^ 7 

-Y hXf-f Kl 0 4©^Sfc|lfll/^Xl 0 0£K«1-57fc 

ft«-?»2l2l4 3 fcjj^J; 5.K> »tf^i o l 
1 0 2±^2#C7cl${-T Wt«'<mi'>X7l' 
<Y 1 0 3 £7^ K 1 0 4 ©ffiffil^ftS^S^ 

Sti'yXi 0 1 as»BH:3feA/TMfV5 £ i # 
b LT«*Sr|iJffli-S*Jfe«s3tiLfoH*as, ElUm 



^^^^"€3 0mmti-5 t ttTIH^ (6) © 
f Kif*#<-fsi5*SS*>S. 
[0 0 4 6] 
0° -a-0) • • • (6) 

• • • (7) 

[0 0 4 7] 

o+0) /cot (o + 0) } XhStS 
/cot (o+0) } Xh + 5 (D/2-h) 

... (8) 

[0 0 4 8]!2©{ilJli« 1214 li^-fJ:^ DCC 
t->-X£ -olc^fij Lfc— ^WgBfcf 3 8 v^Xf^ffl 

^•f»&-c#5©-e='^ y ^ F#£>3 0 SB 

#3 8tD»fffi<Z>t&#— X3 8' ©#@SrR, ^ % BSi-^* 
Ttv-v-XO^&BEIItSr f > SB** 3 8©SSf^Srn 

• • • (9) 

[0 0 5 1] SIT. ±E©f6*tt«©WH*iSr«BfcU# 

-ctt*flE©'*a53R* t tt*©*s*K:#-3 **uf*£ urn 

frl/TV^S (K. Nagay ana ed. : "Protein Array -An Altern 
ative Biomolecular System", Adv. Blophys. (Tokyo) 3 
4(1997), Japan Scientific Soc. Press ) „ ?gl<Dffl 

m, w«ti/yXi 0 l ^f^ttWi 0 5©tp 
SSi0 2t!i5M5fSt, lfii0 2S:if* 

^v^Xi o 1 SrSffil 0 2±^fi«JJ:SE?iJ$*, 

[0 0 5 2] l2(OMli, BI4 6 5 StS 1 

0 211^^X1 0 1 Sr#;m£i2\ 1 0 2 SrM 
i^Swtl^it), fti'^Xi 0 l£*«i 0 2jc 
&PI£itZ>Z.bfrXZZ> 0 
[0 0 5 3] Et-BcSMU Lfc^ife^ J: 9 *?U§*fcSMfc 

^vxft*«jiwttrBjrr*ttf, aaijjEu<^«sfcR 

[0 0 5 4] 134 7t*ti5l^l^^X7l' 

^10 3$r2®^-r-5i, $6>i::E3t1*tt*S|6li:-t-5. 
04 8H *aH3S«©E*'NHt-****>t>lta*©A«8 
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Ls 2jfl^XTW£EeLfc^«Eft4#tta 5 fii: 
[0 0 5 5] *#ffi-CSJ^Sttfc^^VXTU 

1 0 9d»lb03fc3£teifc#^XTW-f 1 O 3 L?£ 
S*^^ 1 l O Srfig|g-T5 0 r^»c < fcoT^s'^7-l' 
M 0 9 WSV^ttft** 

[0 0 5 6] $fe>»^ 13 5 0(C^-rJ;5l-, CCDfcif 

©iffii^i i lrostdi-^js-csa^u/c^w-vx 

[0 0 5 7] &i3 s afeK±-|clE5au*:1fc/Wft4S:H3&f- 
ZUmt Ltlt El 5 l (C7jt-T£ 5 ^ 113© 

5 2 ic^i-J; 5 l-> t 5 l&<D&tt 112 Srfflv^SE 
3^ W«Sr«-ih-t-4*^#x6.tu^„ EI5 3 

[0 0 5 8] EAJiicfftejbfc^jfetcintf, *fc/h**IK 

[0 0 5 9] EA±SiMLfci5»-, *»«JwJ:_53t*» 
•ME 

[0 0 60] 1 . -tfcW»ffiid/>>i < t fc***^ > 

[0 0 6 1] 2. -tfcogfiSlc***^ ~>*ry?—, 

[0 0 6 2] 3. — |fc®£KK:%94H\ 9 s*y9—* 
15 I?© 5 1>© - oEt±8:E« Ufc3t*««. 

[0 0 6 3] 4. -tfcCD*«(C, t fcJBte*^ 

[0 0 64] 5 . WU&m*# s 3t^W4^*5fc** 



[00 6 5] 6 . «rE**W4pT*3t*3lW-*, *M 

iS*** -r-t: *> s r fc £#m 2: -r 5 5 ice* <o% 

[0 0 6 6] 7. urE**^^*^^*, "T** 
£ 5 7 --?£> 3 r i i: "t-5#E« 5 J^E« <D#^ 

[0 0 6 7] 8. iEJtflfAi, PT»3fe^*-?-C*>S 
r. t fcttflfc t i"S#E« l ftV"UtE«4 ew^fuMc 

[0068] 9. «rE3t**r-*» mmui'X&m&m 

^XftbfrfrZ. b Z&'&k-tZttfoig. l fcv> U*E*4 

[0 0 6 9] 10. tWEJfcijfc**-;^ 5?— 
trflefcfc-f-Sf+E* 1 J&V>L#E«4©V^tL*^E* 
0>3fe4£3SB. 

[00 7 0] ll. tHE****?-*, #fl-3t# y h«tB 
Sr*-*-* £ & SrWRi:-rs«E« 1 *V"»U*E3U 

[0 0 7 1] 12. : >P a^afcSilcjBritLfcifcSrtt 
»i-T6#E« l * v LttE« l l eov^5*w&»fc:E*© 

[0 0 7 2] 13. Zk&tmt 

-r5WE*i*e^U<j-E*i l ©v^tid^E«©3t^ 

sib. 

[0073] i4. mti&m^ftytfo&mmzm-tz 

Z k *®Wk i-Sft-E« l 3 lcE«<03t*Sao 

[0 0 7 4] 15. KliES«<?)'M<t 
-Cfe^r tSr^ti-2>#E*i^^L#E«l 4©v^ 
-3*i,a>lcEtt©3t^B. 

[00 7 5]i6. StrE3t^aSr$iif^-t-'5»^jJ 

77^- Xnir;*£^5ttfa«l&^LttEIIl 5© 

[0 0 7 6] 17. =S-aiCSfcd:LSl5;^tpWiE9 
l fc^ L#E« 1 6 <D\^tLfr\z.%ffi.<oyt^mWo 
[00 7 7] is. kMt&K^mmkZffi 

xfcttE* 1 /£Vn Lf+E« 1 7 ©V^<5ndMwfE«c<0^ 

a 

[0 0 7 8] 19. fy* tME3t^ 

Slat Sr^S^fc#E« l fc^ L#E« l 8 ©v^tbiMc 

E«©^a. 

[0 0 7 9] 2 0. tfjE3t^n;y^d^^^^ 
«Sr*+««-E«i 8*fcttf*E«i 9I-E«©^a. 

[0 0 8 0] 21. #E« 1 fcv^fllffl® 1 1 , 
1 7(DV^tLA^|E«grc>3t^ai:#E«l 3/£V^L# 

e«i 5 ©v*-ma»i!iEi^»wfe3te¥iga&»*-a* 

[0 0 8 1] 22. 3t^Kl^ & U > 

[0 0 8 2] 2 3. It^m+s V-tfK 
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[0 0 8 3] 2 4. %^Zfu y^CO^OBti^fPlbT 

[00 84] 25. afe^tt^raBjt^R-r-sfctaprtt* 

a£St^ &4>ft < 1 t>--o£*, z o OMSrff 5 ttfa* l 

[0 0 8 5] 2 6. ttB9a&VLf>HB4(2 5 4>V"Ah. 
jMcEttoSff^&fcJIMkSE*. 
[00 8 6] 27. ttfEJg 1 ftV> LttfEJg 2 5 ©Vv^ft, 

[0 0 8 7] 2 8. Slfe^fcttta^l^t, IWfc*^* 

[0 0 8 8] 2 9. JM&fctffMR^rtiJ:. iWfciii^* 

1 ftl^ Lttl»g 1 7 ©V^tb*Mcfaf<©3t^«*fctt 
ttfB*Il 8&^L#iEJS2 5©v^n*^fS«c©^BSr 

[0 0 8 9] 3 0. #iagUfcV>Ltt!E«l 7©V^*T, 
*^c|H^©3t^fi*fcH#ia«l 8&^L#IE«2 5 
©v^n*Mcia«©3§B?r$tf, ft** 2 KfE«©#^ 

[0 0 9 0] 3 1. ta»*fcttS#l*[RlASff$*|6Jt« 
»3f ig£ £r#& 1 1" 5 ft" IB* 1 ft ^ Lf+IS* 1 

7 ©v^ttAMcfa«t©^^e*fcia#t2^ H^t 

#IE«2 5 ©l/><5n*^IE«©^e*fctt#ia« 3 0 ic 

is«©3fe^asr^tria«i^ao 

[0 0 9 1] 3 2. «&&fcKMS?5S#fa#/p:$;£|6]i:IS 
»?^t?$>5 JL t •f--5#IE* 1 ft V^ UtfS* 1 

7 ©V><5tt*^fE«©3t^S*fc«:#l2« 18/i^L 
ttSE* 2 5 , Ht#* 1 ; it** 2 ©V^n*»lc|E«©^ 

[0 0 9 2] 3 3. n^3Kti^<0&-z>^^m : f-o 

[0093] 34. it** 3 kie*©!*****^. 

[00 94] 35. it** 3 l31|E*c©g Mft^m^-o 

[0 0 9 5] 3 6. y*~ A^StiiX- .A&fr pit* 
[0 0 9 6] 3 7. »m^Xtt®K^7lJ:J;orffil)b$ 

[0 0 9 7] 3 8. ftm55.t)X tiW&jj tio TSEtft £ 

[0 0 9 8] 3 9. »®^X»4«fiS^lw,toXietb$ 
$■3 tllOH^- 



[0099] 4 0. m$m&%7-<Dmi~>\ry*-mm 

[0100] 41. Si®^"I^ J ?-Sr{lxfc#fS*4 0 

[0101] 42. it**lft<^Lit#93, ftfE*l 

ft V LttfE* 3 7 , ttfS* 4 0 KftMtOttWmm. 

[0 10 2] 4 3. mfL#*&m-Z$>6. 
&>!K 71/7, h SWHWT?* 5. ) 

[0 10 3] 4 4. &«# x ftSgittS^-CfctK 3tK 

^©'>ft< fc t,-^K«ft#{££i8:rt-c^5„ (£«£ 
^LT#^£«J&Tt5fc»s$§MtT#5. £^7V 

t> y*tox.t>tiz> 0 ) 

[0 10 4] 4 5. 36S©-*OiBlcjt*3H^i:JWftS|f 
^$rM?!l$*TEBL*: 0 
[0 10 5] 4 6. ^©-^©ffilC^^t**^ 

[0 10 6] 4 7. £«©— #©ffiJc«jft©}fe4£#&$: 

So ) 

[0107] 48. mm&T£mx'ib t> , — m^ms.kt 
^©^s-fk^ttd^So ) 

[0108] 49. ft^m=F i At**? t #2VM^(g'i> 

[0 10 9] 5 0. &&&mW<nm*¥ftWWSL-?1h 

[0 110] 5 1. ±3fei^*fc«:3t#35seftL-rv^-5» 
[0 111] 5 2. — tSc©£;R-kK3fc^Si^% V+y? 

[0112] 53. -&©*« .bleat**?-, s/ * 
— . 3c7j*3GHF-©'>ft< fct>V^5*ta»«)5(HF-i:» Wl 

fa^t tt^*Hli©a&*^-i: SrE«Ufc**J6«, 

[0 113] 5 4. 3t*#tt^3t^^^S«±^iB 

[0114] 55. ^i6ft^iftT-£S«-hl-fE-r 5 t # 
lc x .kfcJfeKiBcjEK:, iSc^ili^N SMfeSf^ fife©3t^ 

[0 115] 5 6. SMB5£*-f SS^iKJEt;:. *^ 

[0116] 57. v hyv^-SrW-rs^K 
±i-je^ jgffe^, m<oft^m=F<oo-t>m 

[0 117] 5 8. -ft©^S«©«ffilr'>ft< t 

[0 118] 5 9. -ti:©®WS«©*oi^, 

'>ft< ttlHltff^m^tfttB^^XtiSttE© 
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[0 119] 6 0. — ^<D'M^WR<DmM\^. 

[0120] 6i. -ftcS^Sfiro^Bl', 

fct>®W*^t!i^i:*El'^Xfc 

[0121] 6 2. asHmpg-ey y ^^-/p-t* 

fcfflV^ii Sr#mti-5, #12*5 8&VnL#!2*6 

[0 12 2] 6 3. -Sl^^^^^^fcrt^itt 
^ir-T^ #12*5 8fc^L#i2*6 20V><5n*^|S 

[0 12 3] 6 4. m&MWE&L&fen-* ?Y7 4A'9 
%iWL*:m-rZ>^b*<$mb-fZ>, #12*5 8fcV>L#f2 
JS6 3(75V^tLd^fS^<D«^^3.= y K 

[0 12 4] 6 5. #12*5 8/«£V^L#f2*6 4tf>Vv-3 

[0 12 5] 6 6. #12*5 8&^L#!2*6 4<£>»^-3 

[0 12 6] 6 7. -tic<Dmwmi£.b*:(D$tffi\z.MfgL£ 

titc M&*&mm& bfrbt£Z>^b*w®ib-*z>*i&m 

sin 0 =coS a/n 



[0 12 7] 6 8. -tfe©^S«t^-(0^ffil^^$ 

[0128] 69. -tic<DT£mmmbz<Dmmzm&& 
[oi2 9] 7 0. mMB\z-tt-rz&m-<osmit%2 5 

%&L±iz. Lfc r b ^W&b -tZ , #i2*6 7ftv^#i2 
6 9 OV^ttdM-l2^<D^^ 0 

[0130] 71. ttIfi2SBJS«^^* yh7^;^ 
%}%k*m-tZ>^b*<mib-tZ>. #i2*6 7fcv^L#i2 
«7 0 ©VN<3tl-*^l2«0*^*^o 

[0 13 1] 7 2. #12*6 7£^L#f2*7 1K12«J 

[0132] 73. ^Mi^mm-r^'Mta<b^-mi>m 

[0 13 3] 7 4. — ®^^^Sii-r ^Mttffi-Cv-ll 

[0 13 4] 7 5. ^dS3fe^^SiS1-5Bflftffi-C, fill 

[0 13 5] 7 6. TI2*# (5) N (8) Sr«§fcTi 
b*&'&b-tZ>. #12*7 3fc^L#f2*7 5(OV^tt 



(5) 



0 . 6 X { (1 —cot a • cot ( a + 0 ) ) /cot (o+*) .1 XhStS 
{ (1-cot a -cot (a+0) ) /cot (a + 0) } Xh+5 (D/2-h) 



• cot ( a + 0 ) 
fcfc'U <M±5£ (5) «liDCCl/y 
X(DTS;fc(£> 1/2, n tiDC Cl^X^ffitff^ h HA 
#t3tSfciiK tlSDCCl/yXOf^ DtiDCCUy 

sin 0 =cos a / n 
DS3 h + 5 



• • • (8) 

[0136] 77. TI2^# ( 5 ) , ( 7 ) r (8)5: 
mc-fZbZ&mb-l-Z. #12*7 3/^l_#f2*7 5 



(5) 
(7) 



0. 6 X { (1 —cot a • cot (a + 0) ) /cot (a + 0) } Xh^tS 
{ (1-cot a -cot (a+0) ) /cot (a + 0) } Xh+5 (D/2-h) 



• cot ( a + 0 ) 
fc*!U 0tt^ (5) -e!6f$tl5A> aliDCCl/^ 
X©I^|©l/2, nllDCCl/yXOffitff^ h (4 A 
MftjfcS, tteDCCU^Xtf^frff, DBDCCl/i' 

1/ f - (n- 1) /R 
fcfc* U RttD C C u>-X§r-o^^#J UfcgMtfcD 5 

[0138] 79. #12* 7 3 ftl^ L#f2* 7 8 tfH^J 



... (8) 

[0 13 7] 7 8. ^«-mffi©Wrffi^d5TI2*# 
(9) *mti-tZ.b ZW&b-fZ. #i2*7 3£^L# 
12*7 5<D\,^i%fr\z.tZlfc<D7j Y1U Ym%M%.^ 

... (9) 

[0139] so. mm±.\^^^^mm^n^ 
LTga*«m&£fflv^c«:iKw^X7 w 

[0140] si. mm±\zmvi\/>x$;mmzmii& 
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i^XTW^SSf^ife, 

[0 14 1] 8 2. «t^vXi^7xrfe5C:i £4$ 

Wb-tZ. #IB^8 0*fctt#ia^8 1 lC|E^<0*-ffi„ 
[0 14 2] 8 3. SMfcl^XdMftJig-CfcSr bZ&m 

#I2«8 0*fcte#IS«8 1(C|S^©^„ 
[0 14 3] 8 4. #15118 0*fctt^tlB*8 1 KlEfc 

[0144] 85. #12358 0 */cti#IE3i8 1 Icgagt 

[0145] 86. ftfSJS 8 0 *fc.tttt«KI 8 1 irStffi 

[0146] 87. #15^8 0*fctt#lB«8 1 lnSBft 

»*SliJ;otJ!fLfcU^rw Srfli 
[0 14 7] 8 8. #ffi«8 0*fcr±#S»£8 lJilfE* 

[0148] 89. ttfEJg8 0 *fcfi#f2«8 1 Jc!E*t 

[0149] 90. tt!EJS8 0_*itttf*IB« 8 1 icietfc 

[0 15 0] 9 1. #IE«8 0*fctt#fE«8 llcfEfc 

[0151] 92. #1E« 8 0 *fctt#IE« 8 1 |tfB« 
cO^l^ioTSif^Lfc^W-^XT Wo 

[0152] 93. #15118 0 *fctt#8B^ 8 1 KffiflJ 
(D^mz X o T5Jfc|* SrS!!5S-f-5 Kit^So 

[0153] 94. — tfc:0@Ka$gco^®IO^< i: t> 

[0 15 4] 95. -#commmm<D3tm^ m&m* 

[0 15 5] 9 6. — titCymWW&V>%M\^ 77-f "S 

Xt i fcfijfficD 5 *><D-o«_Li: SrEKLfcSttUHfc^ 

-i/ ho 

[0156] 97. -&<£>jg!l!*t§W£Etgt^ »Bii?^ 
i*^§£Bfc, '>^c< t tlElW^^tttffi^^Xt 
IS»IJ:77^yy-05*> (O— o£l± t SrffiS Ufc 

[0 15 7] 9 8. MVEWmX'V y^77^-/ot^ 



7OV^tL*M::|E|fec0«^a^3.= s/ h. 
[0 15 8] 9 9. T»T*jfc£3te**^&«*.fc::i:«r4* 
#IE3S9 4&^L#iB*l9 8 <D\,^-3tlMz%& 

m<omvtm&=>--v h. 

[0 15 9] 10 0. WiaaW»tR*?lS^*y>7-fA' 

^am§r*-r^ri:Sr^1S(ti-5, #!»®9 4ft^l,# 
IS«9 9WV^tt*^fa«J(D««S^=3' ho 
[0 16 0] 10 1. #fE*g9 4&V>L#faJ® 1 0 OcD 

[0161] 102. #15^ 9 4 L#IH^ 100© 
[0162] 

ZbfrXZZ> a 

[mi] *^<D^inJs^ffiSr^-t-i2i-e*)5„ 

[El 2] *ftm<o%2mMMW t &tfrFmx*>Z> 0 
[1213 ] E|2 03t^SSri^fcaf^W i?n->^ 
y^— #aSoi£^:El-Cfc5o 

[hi 4] *&w<vm2mnMmzm^zm'9<n&teM 
[05] *&w<nm2mmMm<7>%zBmhLx, ytm 

[El 6] *^BJ<D^3 3IJ£^Sr^-t-Elt?fc5„ 
[El 7] *^<0^3|llS^o»^B^w^v^5^ 

[ei 8] ^m<om4mmmm : &^-rmxhi> 0 

[El 9] *»TO©JMIIWi*li**1-Hr*>S. 

[eiio] *&w<z>m6mi&Bm$;7jk-tmx'$>?>o 
im 1 1 ] *5£w<nm6nmtem<r>£mmztfrtmx 

3b So 

[ei i 2 ] *5£w<Dm 7 mmMm&^-tmx&Zo 
im i 3 ] *&wvM 7 mmmm^^m t lxe# 

^ X/W&1f SiatD-tfiJ Sr^-f-El T*> 5 o 

[eh 4] *&w<»?&&%mrm$:^-fmxibz>o 

[Ell 5] *3g|q<0HlS^«6{!:ffiv>5^It(iU>-X(0te 
W^Ji: U-C»«uvX^-t-E|-C-*)5o 
[Eli 6] *%PJ©^9^Jg^fl|?r^i-El-C&So 
[Ell 7] **W©J|i9Sa6»llBlwffl^*i*n^X 

(offifSMmmx&z* 

[Ell 8] 0KE»»ttSr*-f-H-c«>5. 
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[Ell 9] *«S©I1 OHJg^lilCffl^SgSEfeffi 

[02 0] *%BJ©mi 0SIJ£^ffil^VN?,S*SiiD 
7*1) XA^ft:{l!l^f,^fcEl-CfcS. 

[Bi2i] #3§Bj©$g 1 1 mnj&m&ffrtm-vhZo 

[1212 2] fit**** 7W^5!5€»JSr*-t-E|-efc-5o 

[023] *%W<om 1 2 ^ig^flgSr^"t-El-efc5„ 
[024] 1 3 

[025] *mwomi 3mmmm<oyr'<^^u<o 

[026] *&w<d%h 4mmmm^-tm-ch^o 

[02 7] #?§BJ5cDSfJl 4HJ£^fli(CfflVN^3t^^- 

[02 8] «E£;ta£fcfc£<^&#^(D#(£^H- 
0T?&-5o 

[02 9] ]t^m*<D&BM&?f;-tm-?$>Z 0 

[030] *mW<DWi l 5^J£^Sr*-t-0t?fc5o 

[03i] *?gpjro^i s^^f^c/sv^-sM^ 
7U^;v5 5— £r^-t-0-C&£„ 

[032] -si^^DOE(O^0iJSr*i-0-tffc5. 

[03 3] S^«co#5SMSr^-f-0^fc5o 

[03 4] 7^h^ K^W^ySTt^O^JfeMSr* 

[03 5] ft&MK&^x b*Mft%i&b<7>m 

[036] *I*f«Of 1 CDM^^i-0T?*>5c 

[03 7] ^l(O0^J^c*^^^TA«■^li:A#^3t^«t^O 
H«$r*-r0-Cfc-5o 

[03 8] DCC w^X»fE^JSr^-t-0-C*)5o 

[03 9] DCCUVX©f2f^J£fftBJ-f5fci6©0 

[140] D C C l/>-XOM^tl t 

[0.4 1 ] 3ti^3t*m<O^2©0lJ*^-t-0-C*)5o 

[042] 7^hW KO5feSffia5O^5l5M^-t-0t? 

[04 3] bXM K««^X7K 

[04 5] m/M/^X$r^«±i^S?iJ$*^*&om 

[04 6] ^/M-^X^S«-b^«?'J^^^*&om 

[04 7] ^i/yxr w ^2m^Ltcm^'tm 

[04 8] ^so3tas^scoia7t#t4^it^-r^0^ 

[04 9] rnvt^^xrisj <Dfcmm**i-mx-h 

So 

[05 0] «ft i-yXT W WJ(OJj;ffiM?r/f tit- 



[05 1] S«±t-S?ULfc»/h^^@^6*fe 
[05 2] S«-b(cS?!JLfc^/h5Kr^^@^SSiJO 
[053] S«±{cS^JL/c»/h5K^Sr@^-rs S b 

[054] *3gK<Dgi 3 mmmm^m ^z>yt^m*<o 

1 mimmm* 

2 l^X^ 

3 , 18. 1 9 8 SKSffi 

4, 6 Sift® 

5 \°}ffift^m* (DOE) 

7, 14 

7' ft 

8 TFTMf-f^7>- 
9, 2 0 3 I C 

I 0 ^ Xn ir s> 

II ^T'O'X 
12, 10 0 DAl^X 
13 fll/V'X 

1 5 ft^iSf^ 

1 6 it&*wm& 

17 «£DOE 

1 9 mi®wM 

2 0 

2 1 AS 

22 "TS&j&^m^s?— 

2 3 Rltffi 

24, 5 8 

2 5 "T^Sinl 

2 6 :7 l^/V® 

3 1.10 4 ^-f htfJ K 
3 2 

3 3 ^:xX 

3 4 DCCK/X 

34' {MS 

3 5 ftftl/^X 

a , b 3t^S 

3 6. 3 7, 3 8 Utt 

3 6 ' Att® 

3 8* £iX7— X 

5 2 nTXft£3 9 — 

5 3 mm 

5 4, 1 9 3, 1 9 3 a, 193b, 219b, 22 
1 , 2 2 2, 2 5 6 MM 

5 5 mim&m*, ccd 

56, 102, 240 m$L 
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5 7,1 

5 9 

6 0 
10 1 
10 3 
10 5 
10 9 
110 
111 
112 
113 

1 7 O, 
17 1. 

2 0 8, 
17 3. 
17 4 

17 5 

18 0 
18 4 
18 5, 
18 6, 
18 7 
18 8 

18 9, 

19 1 



9 6 

2 3 2, 2 3 4 
18 1, 18 2. 



183, 200, 200b, 



210, 211, 212. 218 
19 7 >&t> 

19 0. 218 B, 225 ^ 9~ 

243. 244. 245 fetyl^^ y h 

2 3 0 §4fti7*yXA 



19 2 
19 9 
2 0 1 
2 0 2 
2 0 4. 

2 0 5 
2 0 9 
2 14 
2 16 
2 1 6 B 
2 19, 
2 2 0 
2 2 3 
2 2 6 
2 2 7 
2 3 1 
2 3 3 
2 4 1 
2 4 2 
2 4 9 
2 5 2 
2 5 4 
2 5 5 
2 5 7 



207, 217, 228, 24 



S##1^X 
2 4 7, 2 4 8 
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*h*^y?m£k 
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[04 3] 
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103 
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